Intercropping with cool season species has been used as an alternative to increase productivity off-season (fall/winter) of irrigated pastures. This study was conducted from May to October 2009 in Icaraíma, Paraná State, to evaluate the productivity and morphological composition of the Tifton 85 grass overseeded with winter forage in irrigated system. The experiment was a randomized block design with four replicates and repeated measures over time. The experimental plots consisted of five treatments, three as oats overseeding using the genotypes IAPAR 61, IPR 126, and FMS2 on Tifton 85 pasture and one as overseeding of oats combined with rye (IPR 126 + IPR 89) also on Tifton 85 grass and, finally, a control with only Tifton 85 without overseeding. The overseeding of IPR 126 oats achieved the highest cumulative productivity, 4102 kg DM ha -1 , with leaf/stem ratio higher than that of exclusive Tifton 85 exclusive, 1.77 and 1.08, respectively. However, overseeding of winter forages did not increase the overall productivity of the pasture.
Introduction
In Brazil, pastures are the main, less costly forage resource used for ruminant production due to lower investment in facilities and equipments and the lowest expenditure with labor, inputs etc. (Maixner et al., 2009; Soriano et al., 2013 ).
However, a major drawback of tropical grass pastures is the pronounced seasonality in forage production resulting from the presence of two welldefined seasons (rainy and dry) (Moreira et al., 2004a) . During the rainy season, weather conditions are usually favorable to the growth of forage species, while during the dry period, adverse weather conditions, such as reduction in rainfall, temperature and radiation, limit the growth and development of forage plants (Moreira et al., 2008; Paciullo et al., 2008) , reducing the quantity and quality of forage available in the fall, winter and early spring, resulting in low performance of animals (Canto et al., 2002; Moreira et al., 2003a, b; Moreira et al., 2004b Thus, strategies to solve the problem of discontinuity in the forage production during the year, due to climate variations resulting from seasons, regardless of geographical location, are essential to maximize animal production and productivity per area (Balieiro Neto et al., 2007; ElMemari Neto et al., 2003; Maixner et al., 2009) .
Overseeding of winter forage on tropical pastures has been used as a practical and economical measure of food supply in the offseason. But two factors should be taken into consideration before adopting the technique: irrigation in case of water deficit and checking average temperatures in the region, not too low to affect the growth of winter forage, not too high to favor the production of species already planted (Gerdes et al., 2005) .
Among the tropical pastures, Cynodon grasses have high productive and nutritional potential (Moreira et al., 2004a; Moreira et al., 2003b) and cease their growth at temperatures at or below 4°C (Burton et al., 1993) , thus being more tolerant to seasonality. Nevertheless, oats overseeding on Cynodon grasses not always significantly increase the total forage production (Moreira et al., 2006a) , but even in these cases, the technique may be advantageous once the morphological composition can be significantly altered (Olivo et al., 2010) .
In this context, this study evaluated the productivity and morphological composition of the Tifton 85 grass (Cynodon spp.) alone or overseeded with cool season annual grasses in irrigated system in Northwestern Paraná State. During the experimental period, June was the coldest month. In every month, rainfall was superior to evapotranspiration, but its distribution was not homogeneous, making necessary the monthly water supplementation through irrigation ( This was a randomized block design with four replications and repeated measures over time. The experimental plots consisted of five treatments, three as oats overseeding using 50 kg ha per paddock. Inside each frame, grass was cut at the same height pre-determined for animal grazing, equal to 10 cm. In the laboratory, oats was separated from Tifton 85 grass and samples were subdivided into leaf, stem and dead material, and sent to forced air oven at 65°C for 72 hours to determine the dry matter (DM). After, the samples were weighed in a balance accurate to 0.01 g. From the morphological separation, it was determined the total forage productivity (PTF), winter forage productivity (PFI), morphological composition (CM), leaf/stem ratio (RFC) and productivity variation (VP). VP was estimated according to Moreira et al. (2006a) :
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where: VP = variation in productivity (%); TFP = total forage productivity (kg DM ha ). The experimental data were subjected to analysis of variance and means were compared by tukey's test at 5% significance level.
Results and discussion
In the second cycle (cut in July), the treatments T+126 and T+MS achieved the highest productivities. Overseeding of oats with rye (T+126+89) promoted the lowest total forage productivity (TFP), 11,079.73 kg DM ha -1 (Table 2) . In general, the temperatures during the experimental period (Table 1) , in Coastcross pasture overseeded with ryegrass. However, similar to the mean productivity obtained by (Silva et al., 2012) . However, in both cases there was no variation in the total forage productivity.
The inclusion of rye may have increased competition between species, as in T+126+89 the productivity of winter forage (PFI) and total forage (PTF) were lower compared to T+126 (Tables 2  and 3 ), but for pasture composition, these treatments were similar (Table 4 ). T+126 had proportion of winter forage similar to T+126+89, 22 and 20.45%, respectively. Nevertheless, compared to other treatments, the T+126 showed higher percentage. The literature indicates an extensive participation of winter forage in Cynodon pastures, ranging from 10% to over 60% (Moreira et al., 2006a; Neres et al., 2011; Olivo et al., 2010; Rocha et al., 2007) , since this contribution depends on the climate, the grazing height, the fertilization level, the irrigation management, the behavior of tropical and winter forage species, the interval between cuts and the experimental period.
Overseeding in general, except for T+126+89, caused no variations in productivity (VP) compared to the Tifton 85 alone (Table 5) , corroborating the results reported by Moreira et al. (2006b) and Silva et al. (2012) . The treatments T+MS and T+126 presented higher VP in the second grazing cycle in relation to the Tifton 85 alone and other treatments of overseeding, coinciding with the decrease in productivity of the pasture of Tifton 85 alone in this cycle (Table 2) , certainly influenced by the lower temperature in June (Table 1) .
Different from that observed by et al. (2006a), the overseeded treatments exhibited leaf/stem ratio (RFC) above one (1) ( Table 6 ). This fact can be attributed to earlier overseeding with shorter interval between grazing cycles, used in this experiment. The overseeding of IPR 126 oats on Tifton 85 pasture (T+126) showed a higher leaf/stem ratio than Tifton 85 alone (TE). 
Conclusion
The IPR 126 oats is the most productive in overseeding and has a higher leaf/stem ratio than the Tifton 85 grass alone.
Overseeding of winter forages does not increase productivity of Tifton 85 pastures.
